It is proved that any potential of a single layer u is identically equal to a potential of a double layer w in the bounded domain, g, and a necessary and sufficient condition for u=w in n = R 3 \9, the exterior domain, is given.
I. INTRODUCTION
Let 9J C R3 be a bounded domain with a smooth closed boundary F (an obstacle) and n = R 3 \9J be the exterior domain. Let u(u) = ig(x,t)U dt, wlj.t) = i ag (x,t );tt(t ) and in n, the above question is connected with the representation of solutions to Helmholtz's equation. Some basic properties of the potentials and some results on the representation of solutions to Helmholtz's equation are given in Ref.
1. These questions are also of interest in the singularity and eigenmode expansions methods. 
II. RESULTS
Theorem 1: For any wlj.t) [u(u) Lemma 2: Let the problem
have r' linearly independent solutions u j , I <j<r'. Then the equation A~+fl=O ~ has precisely r' linearly independent solutions flj = u j + ,
have r linearly independent solutions ¢j' I <j<r. Then the equation has precisely r linearly independent solutions u j = a¢ j + 1 
. Thus (**) is solvable. In the proof of the solvability of (**), the assumption (*) was not used.
(ii) Assume now that (5) has r> 0 linearly independent solutions. Ifv(a) is given then w(P), whereJ.l solves (**), satisfies (***). Therefore w(P) = via) + ~; = I Cj <Pj (x) in 9, where c j = const. By Lemma 2, Eq. (6) has precisely r linearly independent solutions. Thus the equations A *1j -1j = 0,
have precisely r linearly independent solutions. Let 1/j' 1 <J<r, be r such solutions of (7), w(1/j) be the corresponding potentials. Then w(1/j) = <Pj are r linearly independent solutions to (5). Thereforev(a) = w(p -~;= ICj1/j). Thusifv(a)is given, one can find a J.l' = J.l -~; = I c j 1/j such that w(p')=v(a) in 9. This J.l is uniquely defined by the requirement w(p')=v(a) in 9.
Consider now the case when w(P) is given and v(a) is to be found such that w(p)=v(a) in 9. In this case (**) is an
Thus (**) is solvable for a. As above, the requirement w(p)=v(a) in 9 defines a uniquely. Theorem 1 is proved.
C. Proof of Theorem 2
(i) Assume that (5) has only the trivial solution. Given w(P), one can find the unique a from the equation 
Thus (a,jij) = 0, 1 <J<r' is a necessary and sufficient condition for a potential v(a) to be identically equal to w(P) in n in the case when (3) has r' linearly independent solutions.
(ii) Assume that (5) has r linearly independent solutions. Given w(P) one has to find a from (8). By Lemma 4, (8) = 0, or (p,aj) = 0, 1 <J<r, because aj = Aaj . Ifv(a) is given, the analysis does not depend on the assumption about the number of the linearly independent solutions of (5) and is given above in part (i). In the case when problem (5) 
The solution exists, is unique, and can be found as v(a) because problem (5) [and therefore Eq. (6) 
B. Proof of Lemma 4
If 
Therefore there are r = dim N (Q) necessary and sufficient conditions of the type (J,hj)q + 1 = 0, 1 <J<r, where (u,v) 
c. Solution of the scattering problem via an Indetermlned equation
Consider the problem
The existence and uniqueness of the solution to this problem were studied extensively and a complete analysis is given in Ref. (Fizmatgiz, Moscow, 1971) (in Russian).
